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Description 

The present Invention relates to derivatives of 2-amlnoethanoJ and, more particularly, It relates to com- 
pounds of formula 
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is wherein 

R Is a phenyl optionally substituted by from 1 to 3 substituents selected among C r C 4 alkyt, C r C 4 alkoxy, hy- 
droxy, halogen and trifluoro methyl or a 5- or 6-membered heteroaryl, containing from 1 to 3 heteroatoms se- 
lected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents selected among 
C r C 4 alkyl, C r C 4 alkoxy, hydroxy, halogen; 
20 Ri and R 2 , the same or different, are a linear or branched C r C 6 alkyl, a C^Cg cycloalkyl; or 

Ri and R 2 , together with the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocycle, 
which may further contain 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur, optionally substi- 
tuted by 1 or 2 C r C 4 alkyl groups; 

R3 is a hydrogen atom or a phenyl optionally substituted by from 1 to 3 substituents selected among C r C 4 alkyt, 
25 C r C 4 alkoxy, hydroxy, halogen and trtf luoromethyi; 
n is an integer selected between 1 and 2. 

By the term linear or branched Cj-Cs alkyl we refer to methyl, ethyl, propyl, Isopropyl, butyl, isobutyl, secbu- 
tyl, t. butyl, n.pentyl, 3-pentyl, isopentyl, neopentyi, hexyl and isohexyi groups. 

By the term Cj-Ce cycloalkyl we refer to cyclopropyl, cyclobutyl, cydopentyl and cyclohexyl groups. 
30 Specific examples of heterocycle are pyrrolidine, piperidlne, morpholine, piperazlne, N-methylpiperazine 
and 2,6-dimethylplperldine. 

Specific examples of heteroaryl are isoxazole, pyridine and thiophene. 

The compounds of formula I have at least two asymmetric centers and they can be in the form of stereo- 
isomers mixtures or of a single stereoisomer obtainable by stereoselective synthesis or by separation from 
35 the stereoisomer^ mixture. 

Therefore the stereoisomers mixtures as well as the single stereoisomers of the compounds of formula I 
are an object of the present invention. 

A further object of the invention are the salts of the compounds of formula I with organic or inorganic acids 
suitable for pharmaceutical use. 
40 Examples of suitable acids are hydrochloric, hydrobromic, sulfuric, citric, succinic, p.hydroxybenzoic, maie- 
Ic, glycolic acid. Preferred compounds of formula I are the compounds wherein R is a phenyl or an isoxazole, 
optionally substituted by from 1 to 3 substituents selected among chlorine and bromine atoms, methyl, ethyl, 
methoxy, e(hoxy, hydroxy and trifloromethyl groups; n is 1 ; R, and R 2 are both a sec.butyl group; R3 is a hy- 
drogen atom. 

45 A more preferred embodiment of the prese nt invention is represented by the compounds of formula I where- 
in Ri and R 2 are both a (R)-sec.butyl group. 

The compounds of formula I have a remarkable central analgesic activity and they can be used in phar- 
maceutical field In balanced anaesthesia and In the treatment of dolorous syndromes from different origin, such 
as for example neoplastic origin or consequent upon a surgical operation. 

so The preparation of the compounds of formula I object of the present invention is carried out according to 
the following reaction scheme. 
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Scheme 1 

HOOC 
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(wherein R, R 1( R2, R3 and n have the above reported meanings and the asterisks show the asymmetric carbon 
atoms). 

The vinyl-pyrrol Idinone or piperidinone of formula Il-A is transformed into the corresponding N-substituted 
derivative of formula III. 

5 Alternatively, the intermediate III wherein n=1 can be prepared also by decarboxylation of the carboxyder- 

ivative of formula ll-B. Subsequently the intermediate III is oxidized in order to obtain the epoxide of formula 
IV. 

From the epoxide IV the compound of formula I is prepared by reaction with a suitable amine of formula 

H-K (V) 
H 2 
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wherein R 1 and R 2 have the above reported meanings. 

The compounds of formula ll-A and ll-B are known or easily obtainable by known methods. 

In particular, the compounds of formula Il-A are described in European Patent Application No. 144664 
(Gruppo Lepetit S.pA), while the compounds of formula ll-B are easQy obtainable from known compounds 
20 according to the method described in Belgian Patent No. 873766 (Merrel Toraude et Compagnle). 

A practical embodiment of the present invention is the following. 
5-ethenyl-2-pyrrolidinone (Il-A; n=1) or 6-ethenyl-2-piperidinone (Il-A; n=2) are reacted with a suitable halide 
of formula 

R 
|3 
R-CH-X 

30 wherein R and R3 have the above reported meanings and X represents a halogen atom, preferably chlorine or 
bromine. 

The reaction is carried out in the presence of alkali metals, such as for example sodium and potassium, 
of alkali metal hydrides, such as for example sodium hydride or potassium hydride or other alkali metal deriv- 
atives such as for example sodium amide and potassium amide in an inert organic solvent such as dioxane, 
35 xylene, toluene, dimethylformamide, dimethylsulfoxide, tetrahydrofuran at a temperature between 0°C and 
50°C. 

Alternatively, In the preparation of the compounds of formula III wherein R3 is different from hydrogen, the 
starting compound Il-A is reacted with an alcohol of formula 

40 

I 3 

R-CH-OH 

45 wherein R and R3 have the above reported meanings, in acetic acid and in the presence of p.toluenesutfonic 
acid. 

The intermediate of formula III is then oxidized in order to obtain the corresponding epoxide of formula IV. 
The epoxidation reaction is carried out directly on the intermediate III by using peracids, oxygen or perox- 
ides as oxidizing agents. 

50 Examples of suitable peracids are m.chloroperbenzoic acid, peracetic acid, perbenzoic acid, trif luoroper- 

acetic acid, 3,5-dinitro-peroxybenzolc acid. 

Examples of suitable peroxides are hydrogen peroxide, tbutyl peroxide and titanium tetraisopropoxide. 
Exclusively for practical and economical reasons, m.chloroperbenzoic acid in an organic solvent such as 
chloroform, dichloromethane, dichloroethane is preferably used. 
55 Alternatively, especially in the presence of easOy oxkJable groups in the intermediate of formula III, the ep- 
oxide IV, may be prepared as follows. The intermediate III is oxidized first to the corresponding diol derivative 
by using, for example, osmium tetroxide or potassium permanganate, and then the diol derivative is trans- 
formed into the epoxide IV by treatment with a base. 
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The epoxide IV gives the compounds of formula I object of the present invention by reaction with a suitable 
amine of formula V. Examples of suitable amines of formula V are dimethyiamine, methylethylamine, diethy- 
lamlne, di-n.propylamine, dNsopropylamlne, dlbutylamlne, dl-isobutylamine, di-secbutytamlne, (R,R)-di- 
sec.butylamine, (S,S)-di-sec.butyiamine, (R,S)-di-seabutylamine, piperidine, pyrrolidine, piperazine, N-me- 
5 thyl-piperazine, morpholine, 2,6-dimethyl-piperidine, dicydopropylamine, dicyclobutylamine, dlcyclopentyla- 
mine, dicyclohexylamlne, di-(3-pentyI)amine, N-(2-butyl)-N-isopropy1amln6. 

The amine of formula V is generally used In excess and it may also act as a solvent 

Optionally the reaction may be carried out by using organic solvents such as aliphatic alcohols, aliphatic 
and aromatic hydrocarbons, or ethers. 
10 An alternative method for the preparation of the compounds of formula I wherein n=1 consists in using 3- 
carboxy-5-ethenyt-2-pyrroIidinones of formula ll-B as starting compounds. 

These compounds, which can be prepared from esters of 2-ethenyicydopropane-1 ,1 -dicarboxylic acid ac- 
cording to the method described in Belgian Patent No. 873766, are directly decarboxylated, without isolation, 
by heating, giving the 5-ethenyl-2-pyrrolidinones of formula III. 
15 By oxidation and condensation with an amine V according to what above reported, the compounds of for- 
mula I wherein n=1 are obtained. 

The compounds of formula I have at least two asymmetric centers, which have been marked by asterisks 
in Scheme 1, and therefore they can be in the form of single stereoisomers or in the form of stereoisomeric 
mixtures. 

20 Further asymmetric centers may be optionally present on substituents R, R 1v R 2 and R* 

If the compounds of formula I are obtained as a stereoisomeric mixture, the single stereoisomers can be 
separated by conventional techniques such as crystallization and chromatography. 

Analogously, the separation can be carried out on one of the intermediates of the synthesis and particularly 
on the epoxide of formula IV. 
25 It is clear to the man skilled in the art that by the process reported in Scheme 1 , the compounds of formula 
I can be obtained stereoselective^. 

For example, starting from a compound of formula ll-Aor ll-B with predetermined configuration, an epoxide 
of formula IV as a single stereoisomer may be obtained by a stereoselective epoxidation. Then, the reaction 
of the epoxide IV, obtained by stereoselective synthesis or by separation from stereoisomeric mixture, with an 
30 amine of formula V gives the stereoisomerically pure compounds of formula I. 

When further asymmetric centers are present on substituents Rj and R 2 , the stereoisomerically pure com- 
pounds of formula I are obtained by using amines of formula V with predetermined configuration such as (R,R)- 
dhsecbutytamine, (S.S)-di-secbutylamine, (R,S)-di-sec.butylamine and N-[2(R)-butyi]-N-isopropylamine. 
Preferred compounds are those in which the carbon atoms marked by an asterisk in the formula I reported 
35 in Scheme 1 have both S configuration. 

The salts of the compounds of formula I with pharmaceutical^ acceptable acids are prepared according 
to conventional techniques. The pharmacological evaluation of the compounds object of the present invention 
proved that they have a high affinity and a remarkable activity towards opioid receptors and that they have 
remarkable antinociceptive properties making them particularly suitable for the use in therapy as central an- 
40 algesics which are more active and have less side effects than morphine and related compounds, become they 
do not induce physical dependence. 

In particular the pharmacological activity has been showed, in comparison with morphine, by In vitro tests, 
such as the evaluation of the competition for binding of PH)-dihydromorphine (DHM) to opioid receptors and 
the evaluation of the morphine-like activity on guinea-pig isolated ileum (described in example 12), as well as 
45 by In vivo tests such as hot-plate test on mouse (described in example 13) and Jumping test (described In ex- 
ample 14). 

Toxicity tests were carried on mice by subcutaneous administration of increasing doses of the compounds 
of formula I in order to evaluate the acute toxicity, expressed as LDg). 

The compounds of formula I showed LD50 values higher than 300 mg/kg s.c. with a quite favourable ther- 
50 apeutic index between 100 and 10,000. 

The compounds object of the present invention can be administered at therapeutical doses between 1 and 
500 mg/day by oral route and between 1 and 500 ng/day by intravenous or intramuscular route. 

The pharmaceutical compositions containing the compounds of formula I or pharmaceutical ly acceptable 
salts thereof as active ingredient are a further object of the present invention. 
55 Such compositions may contain the active ingredient together with suitable solid or liquid pharmaceutical 
excipients and they can be administered by oral or parenteral route. 

The pharmaceutical compositions, obtainable according to known methods, can be solid such as tablets, 
coated tablets, capsules, powders, freeze-dried powders to be diluted at the moment of use and granulates, 
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or liquid such as solutions, suspensions, emulsions. 

In addition they can contain further usual exclpients such as preserving agents, stabilizing agents, wetting 
agents, emulsifying agents, salts to regulate the osmotic pressure, buffers, colouring agents, flavouring agents. 

In order to better illustrate the present invention the following examples are now given. 

Example 1 

Preparation of (5S)-1-[(2-chlorophenyl)methyl}-5-ethenyl-2-pyrrolidinone 

80% NaH In oil (3.57 g; 0.1188 moles) was added In portions to a solution of (5S)-5-ethenyl-2-pyrrolidlnone 
(12 g; 0.108 moles) in dimethylformamlde (120 ml), keeping the temperature at about 20°C. After about 30 min- 
utes, Nal (0.8 g; 0.0054 moles) was added and then, at room temperature, 2-chlorobenzyl chloride (19.13 g; 
0.1188 motes) was added dropwise. 

The reaction mixture was kept under stirring at room temperature for 3 hours and then poured into a mixture 
of water and ice (320 ml). 

After extraction with ethyl ether, the collected organic phases were washed with water and dried on sodium 
sulfate. 

After evaporation of the solvent, an oil was obtained and distilled at 1 25-1 30°C/0.3 mmHg giving (5S)-1- 
[(2-chiorophenyl)methyI]-5-ethenyl-2-pyrn>lidinone (24.4 g; 96% yield) 
[a] ? =+131.7° (c=2.4%, ethanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.71-1.87 (m, 1H); 2.13-2.61 (m, 3H); 3.92 (m, 1H); 4.54 (AMq, 
2H, delta A =4.88, deltaM=4.20, Jam=15.6 Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m, 1H); 7.15-7.35 (m, 4H). 
By working in a similar way the foliowing compounds were prepared. 

(5R)-1-[(2-chlorophenyl)methyll-5-ethenyl-2-pyrrolidinone 

b.p.=145-150°C/0.6 mmHg - 92% yield 
[a] ? =-128.8° (c=2%, ethanol) 

'H-NMR (200 MHz, CDCIj-TMS): delta (ppm): 1.71-1.67 (m, 1H); 2.13-2.61 (m, 3H); 3.92 (m, 1H); 4.54 (AMq, 
2H, delta A =4.88, delta M =4.20, Jam = 15.6 Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m. 1H); 7.15-7.35 (m, 4H). 

(5S)-5-ethenyl-1-(phenylmethyl> : 2-pyrrolidinone 

b.p =115-118°C/0.4 mmHg - 85% yield 
[a] ? =+176.2° (c=2%, 95% ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.66-1.83 (m, 1 H); 2.07-2.58 (m, 3H); 3.87 (m, 1H); 4.41 (AMq, 
2H, delta A =4.98, deltaM=3.84, Jam=14.9 Hz); 5.08-5.24 (m, 2H); 5.55-5.73 (m, 1H); 7.18-7.35 (m, 5H). 

(5S)-5-ethenyl-1-[(2-fluorophenyl)methyl]-2-pyrroHdinone 

b.p.=109-112°C/0.3 mmHg - 93% yield 
[a] ? =+131.5° (c=2.4%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.68-1.85 (m, 1H); 2.10-2.58 (m, 3H); 3.91 (m, 1H); 4.47 (AMq, 
2H, delta A =4.83, delta^.lO, ^=15.2 Hz); 5.10-5.22 (m, 2H); 5.55-5.72 (m, 1H); 6.95-7.31 (m, 4H). 

(5S)-5-ethenyl-1-[(3-methoxyphenyl)methyl]-2-pyrrolidInone 

b.p.=140-142°C/0.3 mmHg - 94% yield 
[a] ? =+156.8° (c=2%, ethanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.64-1.81 (m, 1H); 2.05-2.56 (m, 3H); 3.75 (s, 3H); 3.86 (m, 1 H); 
4.36 (AMq, 2H, delta^^, deltaM=3.79, Jam=14.7 Hz); 5!08-5.22 (m, 2H); 5.53-5.71 (m, 1H); 6.73-6.79 (m, 
3H); 7.15-7.23 (m, 1H). 

(5S)-1-[(3,4-dichlorophenyl)methyll-5-ethenyl-2-pyrroHdinone 
m.p.=57-58°C (n.Hexane) - 93% yield 
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[a] ? =+128.0° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.67-1.85 (m, 1H); 2.10-Z58 (m, 3H); 3.86 (m, 1H); 4.34 (AMq, 
2H, delta A =4.82, delta,yr3.86. Jam=14.9 Hz); 5.10-5.25 (m, 2H); 5.51-5.69 (m. 1H); 7.05 (dd, 1H); 7.29 (d, 1H); 
7.36 (d,1H). 

5 

(5S)-1-[(4-brpmophenyl)methyl}-5-ethenyl-2-pyrrDlidinone 

b.p.=1 38-1 40°C/0.4 mmHg - 95% yield 
[a] ? =+116.2° (c=2%, ethanol) 
10 'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.64-1.82 (m, 1H); 2.06-2.56 (m. 3H); 3.80-3.88 (m, 1H); 4.32 
(ABq, 2H, delta A =4.84, delta B =3.81, Jab=14.5 Hz); 5.07-5.21 (m, 2H); 5.50-5.70 (m, 1H); 7.05-7.41 (m, 4H). 

(5S)-5-ethenyl-1-[(3-trffluoromethylphenyl)methyll-2-pyrrolidlnone 

15 b.p.=103-105°C/0.3 mmHg - 94% yield 
[al ? =+1 1 0.5° (c=2%, ethanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.65-1.82 (m, 1H); 2.07-2.55 (m, 3H); 3.77-3.88 (m, 1H); 4.42 
(AXq, 2H, delta A =4.91, deltax=3.94, Jax=14.8 Hz); 5.06-5.21 (m, 2H); 5.50-5.70 (m, 1H); 7.37-7.55 (m, 4H). 

20 

(5S)-1-(3-bromo-5-isoxazolylmethyl)-5-ethenyl-2-pyrrolidinone 

b.p =120-125°C/0.25 mmHg - 66% yield 
[a] ? =+56.0° (c=2%, ethanol) 
25 'H-NMR (200 MHz, CDCia-TMS): delta (ppm): 1.70-1.90 (m, 1H); 2.17-2.48 (m, 3H); 3.97-4.06 (s, 1H); 4.48 
(ABq, 2H, delta A =4.82, delta B =4.14, Jab=16 Hz); 5.23-5.33 (m, 2H); 5.54-5.71 (m, 1H); 6.25 (s, 1H). 

(5S)-5-ethenyl-1-(2-thienylmethyl)-2-pyrrolidinone 

30 b.p.=116°C/0.6 mmHg - 86% yield 
[a] ? =+153.1° (c=2%; ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.63-1.80 (m, 1H); 2.07-2.52 (m f 3H); 3.90-3.98 (m, 1H); 4.05 
(d ( 1H, J=15.2 Hz); 5.04 (d, 1H, J=15.2 Hz); 5.55-5.73 (m, 1H); 6.87-7^6 (m, 3H). 

35 Example 2 

Preparation of the racemic mixture of 1-[(2-chlorophenyl)methyll-5-ethenyl-2-pyrrolidinone 

A solution of 2-chIorobenzyiamine (15.8 g; 0.05 moles) In absolute ethanol (23.4 ml) was added rapidly to 
6,6-dimethyl-2-ethenyt-5 l 7-dioxaspiro[2 l 5]octane-4 v 8-dione (9.81 g; 0.05 moles), cooled in ice-bath and under 
stirring. 

During the addition the temperature arose up to about 35°C and then it came back rapidly to the room value. 
The reaction mixture was kept overnight at rest and then it was heated under reflux for 1 .5 hours. 
After evaporation of the solvent, the residue was dissolved in ethyl ether (2AO ml), washed with 1 0% HCI 
and then extracted with a NaHCO a solution. The aqueous phase was washed with ethyl ether, acidified with 
10% HCI and extracted with ethyl ether. 

The collected organic extracts were washed with water and dried on sodium sulfate. 
After evaporation of the solvent, the obtained residue was heated at 1 85-1 95°C for 15 minutes. 
By distillation at 125-130°C/0.3 mmHg 1-[(2-chlorophenyl)methyl]-5-ethenyl-2-pyrrolidinone (8.8 g; 75% 
yield) was obtained as racemic mixture. 

1 H-NMR (200 MHz, CDCIj-TMS): delta (ppm): 1.71-1.87 (m, 1H); 2.13-2.61 (m, 3H); 3.92 (m, 1H); 4.54 (AMq, 
2H, delta A =4.88, deltaM=4.20, ^=15.6 Hz); 5.06-5.19 (m, 2H); 5.55-5.73 (m, 1H); 7.15-7.35 (m, 4H). 

Example 3 
55 

Preparation of (5S)-1-(diphenylmethyl>-5-ethenyl-2-pyrrolidlnone 

A solution of (5S)-5-ethenyl-2-pyrrolidinone (2.2 g; 0.02 moles), diphenytmethanol (7.37 g; 0.04 moles) and 
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p.toluensuffonic acid monohydrate (7.61 g; 0.04 moles) in acetic acid (25 ml) was heated under reflux for 1.5 
hours. 

After cooling, the solution was poured into water (100 ml) and extracted with ethyl ether. 

The organic phase was washed with a saturated NaHCOa aqueous solution, with water, dried on Na 2 S0 4 
5 and evaporated to dryness. 

The residue was purified by chromatography on sDIca gel, using as eluents, first hexanerethyl acetate=95:5 
in order to remove p.toluenesulfonic acid diphenylmethyl ester and then ethyl acetate. 

An oil was obtained and purified by distillation at 170°C/0.4 mmHg (2 g; 36% yield) 
m.p.=64-65°C (Isopropyl ether) 
10 [a] ? =+1 5.1 0 (c=2%, 95% ethanol) 

<H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.73-1.90 (m, 1H); 2.17-2.64 (m, 3H); 3.97-4.07 (m, 1H); 4.77- 
4.86 (m, 2H); 5.50-5.68 (m, 1H); 6.26 (s, 1H); 7.18-7.36 (m, 10H). 

Example 4 

15 

Preparation of diastereoisomers (5S,2'S) and (5S,2'R) of 1-[(2-chlorophenyl)methyl>5-oxirany1-2-pyrrolldi- 
none 

A mixture of (5S)-1-[(2-chlorophenyl)methyf]-5-ethenyl-2-pyrroiidInone (29.2 g; 0.1239 moles), prepared 
20 as described in example 1, and of 65% 3-chloroperbenzoic acid (55.6 g; 0.2740 moles) in chloroform (302 ml) 
was kept at 40°C for 24 hours. 

After cooling, the organic phase was extracted with 10% NaOH (5 x 30 ml), washed with water and dried 
on sodium sulfate. 

After evaporation of the solvent, the residue was purified by chromatography (Jobin Yvon Chromatospac, 
25 silica gel, eluent ethyl acetaterpetroleum ether=8:2) obtaining the two diastereoisomers (5S,2'S) and (5S t 2'R) 

of 1-[(2-chlorophenyi)methyl]-5-oxiranyl-2-pyrrolidinone (20.2 g; 65% yield) in a ratio (5S.2 'S):(5S,2'R)=67:33. 

Diastereoisomer (5S,2'S) 

m.p.=81-83°C (cyclohexane:n.Hexane=1:1) 

[a] o =+43.3° (c=2%, ethanol) 
30 1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1 .91-2.27 (m, 2H); 2.35-2.73 (m, 4H); 2.22-2.88 (m, 1 H); 3.23- 

3.32 (m, 1H); 4.68 (ABq, 2H, delta A =4.88, deltaB=4.48, ^=15.8 Hz); 7.16-7.3B (m, 4H). 

Diastereoisomer (5S,2'R) 

m.p.=75-76°C (cyclohexane:n.Hexane=1 :1 ) 

[a] ? =+80.2° (c=2%, ethanol) 
35 1 H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.85-2.02 (m, 1H); 2.11-2.30 (m, 1H); 2.39-2.76 (m, 4H); 2.89- 

2.96 (m, 1H); 3.11-3.22 (m, 1H); 4.78 (ABq, 2H, delt^=5.00, deltaa=4.55, Jab=15.8 Hz); 7.15-7.41 (m, 4H). 

By working in a similar way the following couples of diastereoisomers were prepared. 

^ (5R,2 f R) and (5R,2 y S)-1-[(2-chlorophenyl)methyl]-5-oxiranyl-2-pyrrolidinone 

ratio (5R,2 'R):(5R,2'S)=71 29 - 72% yield 

Diastereoisomer (5R,2'R) 

m.p.=75-76°C (isopropyl ether) 
u [a] ? =-43.0° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.91-2.27 (m, 2H); 2.35-2.73 (m, 4H); 2.22-2.88 (m, 1H); 3.23- 

3.32 (m, 1H); 4.68 (ABq, 2H, deltaA=4.88, deltaa=4.48 f ^=15.8 Hz); 7.16-7.38 (m, 4H). 

Diastereoisomer (5R,2'S) 

m.p.=84-85°C (isopropyl ether) 
50 Wo =-78.2° (c=2%, ethanol) 

^H-NMR (200 MHz, CDCi 3 -TMS): delta (ppm): 1.85-2.02 (m, 1H); 2.11-2.30 (m, 1H); 2.39-2.76 (m, 4H); 2.89- 

2.96 (m, 1H); 3.11-3.22 (m, 1H); 4.78 (ABq, 2H, delt^=5.00, delta^.55, Jab=15.8 Hz); 7.15-7.41 (m, 4H). 

(5S,2'S) and (SS^'R^S-oxiranyl-l-tphenylmBthyl^-pyrrolldinone 
55 ' - 

ratio (5S^'S):(5S,2'R)=66:34 - 75% yield 
Diastereoisomer (5S,2'S) 
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oO; [a] ? =+57.7° (c=2%. ethanol) 

iH-NMR (200 MHz, CDa r TMS): delta (ppm): 1.87-2.22 (m, 2H); 2.32-2.70 (m, 4H); 2.77-2.84 (m, 1H); 3.17- 
3.27 (m, 1H); 4.52 (AMq, 2H, delta A =4.85, delta^.tt, Jam=15.0 Hz); 7.17-7.35 (m f 5H). 
Diastereolsomer (5S,2'R) 
5 oil; [a] ? =+111.7° (c=2%, ethanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.75-1.93 (m, 1H); 1.99-2.19 (m, 1H); 2.31-2.62 and 2.62 and 
2.72-2.76 (m, 4H); 2.84-2.91 (m, 1H); 2.99-3.10 (m, 1H); 4.61 (AMq, 2H, delta A =4.96, delta„=4.27, Jam=14.6 
Hz); 7.18-7.37 (m, 5H). 

10 (5S,2'S) and (5S,2 > R)-1-[(2-fluoropheny0methyll-5-oxlranyl-2-pyrroHdinone 

ratio (5S.2 'S):(5S,2'R)=71 29 - 73% yield 

Diastereolsomer (5S,2'S) 

oil; [a] ? =+47.5° (c=2%, ethanol) 
15 'H-NMR (200 MHz, CDCJ r TMS): delta (ppm): 1.86-2.21 (m, 2H); 2.28-2.61 and 2.70-2.74 (m, 4H); 2.79-2.86 

(m, 1H); 3.18-3.27 (m, 1H); 4.57 (ABq, 2H f deltaA=4.80, deltafl=4.34, ^=15.2 Hz); 6.95-7.11 (m, 2H); 7.17- 

7.32 (m, 2H). 

Diastereolsomer (5S,2'R) 
^ oil; [a) o =+84.0° (c=2%, ethanol) 

*H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.7S-1.96 (m. 1H); 2.04-2.23 (m, 1H); 2.32-2.62 and 2.69-2.73 

(m, 1H); 2.84-2.92 (m, 1H); 3.06-3.17 (m, 1H); 4.68 (ABq, 2H. delta A =4.93, delta B =4.43, Jab=15.2 Hz); 6.97- 

7.09 (m, 2H); 7.15-7.32 (m, 2H). 

25 . (5S,2'S) and (SS^'R^I-KS-methoxyphenyljmethyll-S-oxIranyl^-pyrrolidinone 

ratio (5S,2'S):(5S,2'R)=67:33 - 30% yield 

Diastereolsomer (5S,2 'S) 
. oil; [a]? =+53.2° (c=2%, ethanol) 
30 'H-NMR (200 MHz, CDd r TMS): delta (ppm): 1.87-2.03 (m, 1H); 2.07-2.22 (m, 1H); 2.32-2.64 and 2.68-2.72 

(m, 4H); 2.80-2.86 (m, 1H); 3.20-3.29 (m, 1H); 3.76 (s, 3H); 4.49 (AMq, 2H. delta A =4.84, delta^.14, Jam=15.1 

Hz); 6.72=6.81 (m, 3H); 7.21 (dd, 1H). 

Diastereolsomer (5S,2'R) 

oil; [a] ? =+117.3° (c=2%, ethanol) 
35 iH-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.75-1.93 (m, 1H); 2.01-2.20 (m, 1H); 2.31-2.62 and 2.72-2.77 

(m, 4H); 2.85-2.93 (m, 1H); 3.01-3.12 (m, 1H); 3.77 (s, 3H); 4.59 (AMq, 2H, delta A =4.94, delta^.24, ^14.6 

Hz); 6.75-6.94 (m, 3H); 7.21 (dd, 1H). 

(5S,2'S) and (5S,2 r R)-1-[(3 t 4-dichlorophenyl)methyll-5-oxiranyl-2-pyrrolidinone 

40 

ratio (5S,2'S):(5S,2'R)=59:41 - 60% yield 

Diastereolsomer (5S,2'S) 

oil; [a] ? =+26.5° (c=2%, ethanol) 

iH-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.88-2.07 (m, 1H); 2.11-2.26 (m, 1H); 2.34-2.65 and 2.72-2.76 
45 (m, 4H); 2.82-2.88 (m, 1H); 3.28-3.37 (m, 1H); 4.47 (AMq, 2H, delta A =4.75, deltaa=4.19, Jam=15.2 Hz); 7.08 
(dd, 1 H); 7.32 (d, 1 H, J=2 Hz); 7.39 (d, 1 H, J=8.4 Hz). 
Diastereolsomer (5S,2'R) 
oil; [a] ? =+86.3° (c=2.4%, ethanol) 

iH-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.76-1.94 (m, 1H); 2.04-2.22 (m, 1H); 2.31-2.61 and 2.74-2.78 
(m, 4H); 2.80-2.87 (m, 1H); 2.94-3.05 (m, 1H); 4.54 (AMq, 2H, delta A =4.81, delta„=4.28, Jam=14.7 Hz); 7.20 
(dd, 1H); 7.34 (d, 1H, J=8.4 Hz); 7.44 (d, 1H, J=2 Hz). 

(5S,2'S) and (5S,2 , R)-1-[(4-bromophenyl)methyll-5-oxlranyl-2-pyrrolidinone 

55 79% yield 

Diastereolsomer (5S,2'S) 

oil; [a] ? =+39.9° (c=2%, ethanol) 
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1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.84-2.20 (m, 2H); 2.30-2.72 (m, 4H); 2.82 (m, 1H); 3.19-3.28 
(m, 1H); 4.44 (ABq, 2H, delta A =4.74, deltaB=4.15, ^=15 Hz); 7.05-7.43 (m t 4H). 
DIastereo Isomer (5S,2'R) 
oil; [a] ? =+88.6° (c=2%, ethanol) 
« 'H-NMR (200 MHz, CDQ r TMS): delta (ppm): 1.73-1.92 (m, 1H); 2.00-2.18 (m, 1H); 2.29-2.60 (m, 3H); 2.72- 
2.76 (m, 1H); 2.80-2.87 (m, 1H); 2.93-3.04 (m, 1H); 4.54 (ABq, 2H, delta A =4.84, de!tas=4.24, Jab=14.6 Hz); 
7.20-7.42 (m, 4H). 

(5S,2'S) and (SS^'RVS-oxiranyH-KS-trifluororre^ 

10 

ratio (5S,2'S):(5S,2'R)=60:40 - 93% yield 

Dlastereoisomer (5S,2'S) 

oil; [a] ? =+20.3° (c=2%, ethanol) 

1 H-NMR (20 MHz, CDCI r TMS): delta (ppm): 1.75-1.94 (m, 1H); 2.00-2.20 (m, 1H); 2.31-2.52 (m, 3H); 2.71- 
15 2.76 (m, 1H); 2.80-2.86 (m, 1H); 2.93-3.04 (m, 1H); 4.64 (ABq, 2H, delta A =4.92, deUa B =4.36, J^U.7 Hz); 
7.34-7.58 (m, 4H). 
Diastereoisomer (5S,2'R) 
oil; [a] ? =+77.5° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.87-2.24 (m, 2H); 2.32-2.54 (m, 3H); 2.64-2.70 (m, 1H); 2.80 
(m, 1H); 3.21-3.30 (m. 1H); 4.55 (ABq, 2H, delta^.81, delta B =4.30, ^=15.2 Hz); 7.40-7.53 (m. 4H). 

(5S,2'S) and (5S,2'R)-1-(3-brorno-5-isoxazdylmethyl)-5^xiranyl-2-pyrrolidinone 

25 ratio (5S,2'S):(5S,2'R)=46:54 - 52.3% yield 
Diastereoisomer (5S,2'S) 
oil; [a] ? =+1 9.4° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.86-2.53 (m, 4H); 2.60-2.86 (m, 2H); 2.90-2.96 (m, 1H); 3.45- 
3.56 (m, 1H); 4.60 (ABq, 2H, delta A =4.81 , deitaa=4.40, ^=16.6 Hz); 6.30 (s, 1H). 
30 Diastereoisomer (5S,2'R) 

oil; [a] ? =+56.4° (c=2.5%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.80-1.98 (m, 1H); 2.10-2.60 (m, 4H); 2.76-2.80 (m, 1H); 2.85- 
2.93 (m, 1H); 3.10-3.20 (m, 1H); 4.72 (ABq, 2H, delt^=4.90, delta B =4.54, ^=16 Hz); 6.31 (s, 1H). 

35 (5S,2'S) and (5S,2 f R)-1-(diphenylmethyl)-5-oxiranyl-2-pyrrolidinone 

ratio (5S.2'S):(5S,2'R)=86:14 - 81% yield 

Diastereoisomer (5S,2'S) 

m.p.=87-88°C (iso propyl ether) 
40 [a] d =-97.2° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDO3-TMS): delta (ppm): 1.87-1.91 (m, 1H); 2.00-2.22 (m, 2H); 2.24-2.28 (m, 1H); 2.34- 

2.49 (m, 1H); 2.58-2.76 (m, 2H); 3.30-3.39 (m, 1H); 6.57 (s, 1H); 7.14-7.38 (m, 10H). 

Diastereoisomer (5S,2'R) 

m.p.=104-105°C (isopropyl ether) 
45 M ? =+5.2° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.18-2.23 (m, 2H); 2.30-2.66 (m, 4H); 2.80-2.86 (m, 1H); 3.30- 

3.41 (m. 1H); 6.37 (s. 1H); 7.25-7.42 (m, 10H). 

Example 5 

50 

Preparation of 1-[(5S)-2-oxo-1-(2-thienylmethyl)-5-pyrrolidinyll-1^-ethanediol diastBreoisomeric mixture 

A solution of osmium tetroxide (0.032 g; 0.000126 moles) In tbutanol (3 ml) was added to a solution of 
(5S)-5-ethenyl-1-(2-thienylmethyl)-2-pyrrolidinone (6.22 g; 0.03 moles), prepared as described in example 1, 
55 and N-methytmorpholine N-oxIde monohydrate (4.46 g; 0.033 moles) In acetone (15 ml) and water (6 ml), at 
room temperature and under nitrogen. 

The reaction mixture was kept under stirring at room temperature for about 1 6 hours under nitrogen; then 



10 



EP 0 342 613 B1 



it was diluted with water (25 ml), sodium hydrosutf ite (0.4 g) and magnesium trisilicate (4.5 g) were added. 

After 10 minutes under stirring, the reaction mixture was filtered, washing with acetone:water=1:1. 

The filtrate was treated with 1N sulfuric acid up to pH 7 and it was evaporated to dryness under vacuum 
at60°C. 

5 The residue was dissolved in water, the solution was acidified up to pH 2 with 1N hfeSO* saturated with 

sodium chloride and extracted with ethyl acetate (9 x 40 ml). 

The collected organic phases were washed with a sodium chloride saturated solution, dried on Na^O* 

and evaporated to give a mixture of (1S,5'S) and (1R,5'S)-1-I2-oxo-1-(2-thienylmethyl)-5-pyrrolidinyl]-1 f 2- 

ethanedid in a ratio (1S,5'S):(1R,5'S)=75:25 in quantitative yield. 
10 iH-NMR (200 MHz, CDCI r TMS): delta (ppm): 1 .68-2.09 (m, 2H, A+B); 2.19-2.58 (m, 2H, A+B); 3.45-3.66 (m, 

3H, A+B); 3.71-3.81 (m, 1H, B); 4.03-4.09 (m, 1H. A); 4.26 (d, 1H, J=15.4 Hz, A); 4.80 (ABq, 2H, delta A =5.07, 

deltaB=4.53, Jab=15.3 Hz, B); 5.07 (d, 1H, J=15.4 Hz, A); 6.86-7.25 (m, 3H, A+B). 

Example 6 

15 

Preparation of (5S,2'S) and (5S t 2'R>-5-oxlranyl-1-(2-thienylmethyl)-2-pyrrolidinone 

A solution of methanesulfonyl chloride (4.19 g; 0.0366 moles) in dichloromethane (28 ml) was added drop- 
wise to a mixture of 1-[(5S)-2-Qxo.1-(2-thienylmethyl)-5-pyrrolidinyl}-1,2-ethanediol (6.68 g; 0.02768 moles), 
20 prepared as described In example 5, benzyltriethyiammonium chloride (0.28 g; 0.00124 moles), dichlorome- 
thane (28 ml) and 20% (w/w) sodium hydroxide solution (33.4 g; 0.167 moles), under reflux and vigorous stir- 
ring. 

The reaction mixture was, then, kept under stirring at the same temperature for 1.5 hours. 
After cooling and dilution with water (55 ml), the organic phase was separated, washed with water up to 
25 neutral pH, dried on sodium sulfate and evaporated to give a mixture of (SS.^S) and (SS^RJ-S-oxiranyl-l^- 

thienylmethyiy-2-pyrrolidinone (5.8 g; 94% yield) in a ratio (SS^'S^SS^R)^;!, as an oil. 

The two diastereoisomers were separated by chromatography (Jobin Yvon Chromatospac, silica gel, eluent 

ethyl acetate:hexane=8:2) 

Diastereoisomer (5S,2'S) 
30 oil; [a] ? =+62.5° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 1.85-2.60 (m, 5H); 2.78 (m, 1H); 2.89 (m, 1H); 3.32-3.41 (m, 

1H); 4.67 (ABq, 2H, delta A =5.01 , delta B =4.34, Jab=15.5 Hz); 6.89-6.93 (m, 2H); 7.18-7.21 (m, 1H). 

Diastereoisomer (5S,2'R) 

oil; [a] ? =+106.7° (c=2%, ethanol) 
35 1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.68-1.91 (m, 1H); 2.00-2.18 (m, 1H); 2.26-2.57 (m, 3H); 2.75- 

2.79 (m, 1H); 2.86-2.94 (m, 1H); 3.04-3.18 (m, 1H); 4.76 (ABq, 2H, delta A =5.05, delta B =4.49, ^=15.2 Hz); 

6.87-6.92 (m, 1H); 7.02-7.05 (m, 1H); 7.16-7.19 (m, 1H). 

Example 7 

40 

Preparation of (1S)-1-[(5S)-1-[(2-chlorophenyl)methyl]-2-^^ 
no]ethanol (Compound 1) 

A solution of (5S,2'R)-1-[(2-chlorophenyl)methyl]-5-oxiranyl-2-pyrrolidinone (9.5 g; 0.03774 moles), pre- 
45 pared as described in example 4, and (R t R)-disec.butylamine (6.34 g; 0.04906 moles) in n.butanol (19.5 ml) 
was heated under reflux for 70 hours. 

After evaporation of the solvent, the residue was dissolved in cooled 5% HCI (50 ml) and extracted with 
ethyl ether (2 x 50 ml). The aqueous phase was basrfied with K 2 C0 3 and extracted with ethyl ether which was, 
then, washed with water, dried on sodium sulfate and evaporated. 
m The residue was purified by chromatography (silica gel, eluent CHCI 3 :1 N methanolic ammonia=98:2) ob- 
taining Compound 1 (7.2 g; 50% yield). 
m.p.=71 -73°C (n.hexane) 
[a] ?=-64.6° (c=1%, methanol) 

*H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.84 (t, 6H); 0.90 (d, 6H); 1.12-1.46 (m, 4H); 1.80-2.59 (m, 8H); 
3.54-3.67 (m, 2H); 3.93 (bs, 1H); 4.78 (AMq, 2H, delta A =4.97, delta„=4.43, Jam=15.7 Hz); 7.13-7.36 (m, 4H). 

The absolute configuration was verified by X-ray analysis. 

By working in a similar way the following compounds were prepared. 
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(1RH-[(5SH^(2^lorophenyQmetW^ ( Com ~ 
pound 2) 

m.p.=96-98°C (n.hexane) - 73% yield 
[a] ? =+20.0° (c=1%. methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.81 (t, 6H); 0.95 (d, 6H); 1.15 (m. 2H); 1.40 (m, 2H); 1.80-2.68 
(m, 8H); 3.44 (ddd, 1H); 3.52 (bs, 1H); 3.75 (ddd, 1H); 4.70 (AMq, 2H, deltaA=4.97, deltaM=4.43, Jam=15.7 Hz); 
7.13-7.35 (m t 4H). 

(1S)-1-[(5RH^(2-chlorophenyQmeW (Com " 
pound 3) 

m.p.=58-60°C (n.hexane) - 66% yield 
[a] ? =-47.9° (c=1%, methanol) 

^H-MMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.86 (t, 6H); 0.93 (d, 6H); 1.15-1.50 (m, 4H); 1.83-2.70 (m, 8K); 
3.39 (ddd, 1H); 3.69 (bs, 1H); 3.83 (ddd, 1H); 4.71 (AMq, 2H, delta A =4.98, delta,yr=4.44, Jam=15.8 Hz); 7.14- 

7.36 (m,4H). 

(1R)-1-[(5RH-[(2-chIorophenyl)methyfr2^^ (Com- 
pound 4) 

m.p.=59-61°C (n.hexane) - 40% yield 
[a] £ =-27.8° (c=1 %, methanol) 

1H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.85 (t, 6H); 0.98 (d, 6H); 1 .18 (m, 2H); 1.51 (m, 2H); 1.77-2.78 
(m, 8H); 3.49-3.64 (m. 2H); 3.50-4.00 (bs, 1H); 4.81 (ABq, 2H, delta A =5.00, deltaa=4,61. Jab=15.7 Hz); 7.14- 

7.37 (m, 4H). 

(1R)-1-[(5S)-H(2-chloropheny0methy^ (Com- 
pound 5) 

m.p.=58-60°C (n.hexane) = 70% yield 
[a] ? =+49.0° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0,86 (t, 6H); 0,93 (d, 6H); 1.16-1.50 (m, 4H); 1.83-2.70 (m, 8H); 
3.39 (ddd, 1H); 3.70 (bs, 1H); 3.82 (ddd, 1H); 4.71 (AMq, 2H, delta A =4.97, deltaM=4.45, Jam=15.8 Hz); 7.14- 
7.37 (m, 4H). 

(1SH-[(5S)-1-[(2-chloropheny0methyfr^ (Com- 
pound 6) 

m.p.=64-65°C (n.hexane) - 56% yield 
[a] ?=+24.8° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.85 (t, 6H); 0.97 (d, 6H); 1.06-1.30 (m, 2H); 1.39-1.60 (m, 2H); 
1.76-1.91 (m, 1H); 1.96-2.20 (m, 2H); 2.32-2.77 (m, 5H); 3.47-3.61 (m, 2H); 4.13 (bs, 1H); 4.81 (ABq, 2H, del- 
ta A =5.00, delta B =4.62, Jab=15.7 Hz); 7.13-7.37 (m, 4H). 

(1RH-[(5S)-H(2-chlorophenyQmeth^ (Com- 
pound7) 

m.p.=68-70°C (n.hexane) - 70% yield 
[a] ?=+16.5° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.79 (t, 3H); 0.82 (t, 3H); 0.88 (d, 3H); 0.96 (d, 3H); 1.00-1.57 
(m, 4H); 1.78-2.10 (m, 2H); 2.14-2.66 (m, 6H); 3.37 (ddd, 1H); 3.68 (bs, 1H); 3.86 (ddd, 1H); 4.67 (AMq, 2H, 
delta A =4.95, de!ta M =4.39, ^15.8 Hz); 7.10-7.32 (m. 4H). 
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(1S)-H(5SH^2-(frlorophenyQmet^ 
pound 8) 

oi! - 80% yield 

[a] ?=-27.1° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.80 (t, 3H); 0.81 (t, 3H); 0.88 (d, 3H); 0.95 (d, 3H); 0.91-1.59 
(m, 4H); 1.74-2.16 (m, 3H); 2.28-2.60 (m. 5H); 3.47-3.61 (m, 2H); 3.99 (bs, 1H); 4.76 (ABq, 2H, delta A =4.93, 
delta B =4.59, ^=15.7 Hz); 7.09-7.34 (m, 4H). 

(1S)-1-[(5R)-H(2-chlorophenyl)methyfr2^ (Com- 
pound 9) 

m.p.=96-99°C (n.hexahe) - 68% yield 
[a] ?=+1 8.4° (c=1%, methanol) 

iH-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.74 (t, 6H); 0.91 (d, 6H, J=6.5 Hz); 1.00-1.45 (m, 4H); 1.77- 
2.11 (m, 2H); 2.1 *2.65 (m, 6H); 3.42-3.50 (m, 1 H); 3.72-3.80 (m, 1 H); 4.66 (ABq, 2H, deltaU=4 ? 94, deita B =4.38, 
Jab=16 Hz); 7.11-7.31 (m, 4H). 

(1S)-1-[(5R)-H(2-chloropheny^^ (Com- 
pound 10) 

m.p.=66-67°C (n.hexane) - 68% yield 
[a] £=-15.0° (c=1%,methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.78 (t, 3H); 0.81 (t, 3H); 0.87 (d, 3H, J=6.6 Hz); 0.95 (d, 3H, 
J=6.6 Hz); 1.00-1.56 (m, 4H); 1.77-2.1 (m, 2H); 2.14-2.65 (m, 6H); 3.33-3.40 (m, 1H); 3.73-3.81 (m, 1H); 4.66 
(ABq, 2H, delta A =4.94, delta B =4.38, Jab=16 Hz); 7.10-7.31 (m, 4H). 

(1R)-1-[(5RH-[(2-chlorophenyl)methyl^ (Com- 
pound 11) 

m.p.=72-73°C (n.hexane) - 45 % yield 
[a] ?=+65.8° (c=1 %, methanol) 

1 H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.862 (d, 6H, J=6.5 Hz); 0.985 (t, 6H), 1.09-1.40 (m, 4H); 1.76- 
1 .91 (m, 1 H); 1 .96-2.1 5 (m, 2H); 2.30-2.54 (m, 5H); 3.50-3.62 (m, 2H); 3.88 (bs, 1 H); 4.75 (ABq, 2H, delta A =4.89, 
delta B =4.61, Jab=15.5 Hz); 7.10-7.32 (m, 4H). 

(1 R)-1 -[(5R)-1 -[(2-ch1orophenyl)methy11-2-oxo-5-p^ (Com- 
pound 12) 

oil; 70% yield 

[a] ?=+25.8° (c=1%, methanol) 

iH-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.82 (t, 3H); 0.83 (t, 3H); 0.89 (d, 3H, J=6.5 Hz); 0.973 (d, 3H, 
J=7 Hz); 1.01-1.58 (m, 4H); 1.76-1.91 (m, 1H); 1.95-2.18 (m, 2H); 2.31-2.61 (m, 5H); 3.43-3.64 (m, 2H); 4.01 
(bs, 1H); 4.77 (ABq, 2H, delta A =4.95, delta B =4.60, ^=15.7 Hz); 7.13-7.36 (m, 4H). 

(1R)-1-[(5S)-2-oxo-1-(phenylmethyO (Compound 13) 

m.p.=103-104°C (isopropyl ether) - 73% yield 
[a] ?=-15.3° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.80 (t, 6H); 0.94 (d, 6H); 1.03-1.49 (m, 4H); 1.79-2.09 (m, 2H); 
2.18-2.41 (m, 2H); 2.45-2.63 (m, 4H); 3.50 (ddd, 1H); 3.55(bs, 1 H); 3.72 (ddd, 1 H); 4.56 (AXq, 2H, de!ta A =4.99, 
deltax=4.12, ^15.0 Hz); 7.17-7.34 (m, 5H). 

(1S)-1-[(5S)-2-oxo-1-(phenylmethyl)-5-py^^ (Compound 14) 

m.p.=53-55°C (n.hexane) - 51% yield 
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[a] ?=-57.6° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.84 (t, 6H); 0.88 (d, 6H); 1.13-1.46 (m, 4H); 1.69-2.16 (m, 4H); 
2.25-2.54 (m, 4H); 3.49-3.62 (m, 2H); 4.07 (bs, 1H); 4.66 (ABq, 2H, delta A =4.82, delta B =4.50, ^=14.5 Hz); 
7.16-7.34 (m, 5H). 

(1 R)-1-[(5S)-1 -[(2-f luorophenyl)methyl>2-oxo-5-pyrrolidiny1}-2^^ (Com- 
pound 15) 

m.p.=115-1ie°C (isopropyl ether) - 72% yield 
[a] ?=-20.8° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.82 (t, 6H); 0.96 (d, 6H); 1.05-1.29 (m, 2H); 1.33-1.53 (m, 2H); 
1.76-2.10 (m, 2H); 2.18-2.39 (m, 2H); 2.46-2.66 (m, 4H); 3.44 (ddd, 1H); 3.51 (bs. 1H); 3.78 (ddd, 1H); 4.61 
(AMq, 2H, delta A =4.92. delta M =4.31, Jam=15.1 Hz); 6.95-7.35 (m, 4H). 

(1S)-1-[(5S)-1-[(2-fluorophenyi)methylK2-oxo-5-pyrrolidinyi]-2-[(2R t 2 ? R)-disec.^ (Com- 
pound 16) 

m.p.=50-52°C (n.hexane) - 40% yield 
[a] ?=-53.9° (c=2%, ethanol) 

1 H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.84 (t, 6H); 0.88 (d, 6H); 1.12-1.46 (m, 4H); 1.74-2.57 (m, 8H); 
3.53-3.66 (m, 2H); 3.98 (bs, 1H); 4.71 (ABq, 2H, delta A =4.87, delta B =4.55, Jab=15.2 Hz); 6.94-7.01 (m, 2H); 
7.15-7.33 (m,2H). 

(1R)-1-[(5S)-1-[(3-methoxyphenyl)mett^^ (Com- 
pound 17) 

m.p.=74-76°C (n.hexane) - 60% yield 
[a] ?=-9.3° (c=1%, methanoO 

1 H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.79 (t, 6H); 0.93 (d, 6H); 1.03-1.24 (m, 2H); 1.29-1.49 (m, 2H); 
1.75-2.06 (m, 2H); 2.19-2.41 (m, 2H); 2.45-2.62 (m, 4H); 3.47-3.55 (m, 1H); 3.60 (bs, 1H); 3.74 (s, 3H); 3.69- 
3.77 (m, 1H); 4.52 (AMq, 2H, delta A =4.96, delta„=4.09, ^=15.2 Hz); 6.73-6.82 (m, 3H); 7.15-7.24 (m, 1H). 

(1S)-1-[(5S)-H(3-methoxypheny1)mefo^ (Com- 
pound 18) 

oil; 70% yield 

[ a ] *=-51.1 p (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.83 (t, 6H); 0.86 (d, 6H); 1 .11-1.44 (m, 4H); 1.67-2.15 (m, 3H); 
2.23-2.53 (m, 5H); 3.48-3.60 (m, 2H); 3.73 (s, 3H); 4.07 (bs, 1H); 4.62 (ABq, 2H, delta A =4.78, deltaB=4.46, 
^=14.6 Hz); 6.71-6.77 (m, 1H); 6.85-6.90 (m, 1H); 7.13-7.24 (m, 1H). 

(1RH-[(5S)-H(3,4^ichlorophenyl^ 
(Compound 19) 

m.p.=116-117°C (isopropyl ether) - 69% yield 
[a] ?=-1 0.0° (c=2%, methanol) 

1 H-NMR (200 MHz, CDCI3-TMS): delta (ppm): 0.84 (t. 6H), 0.97 (d, 6H); 1.06-1.30 (m, 2H); 1.34-1.54 (m, 2H); 
1.82-2.05 (m, 2H); 2.19-2.65 (m, 2H); 3.51-3.59 (m, 1H); 3.61-3.70 (m, 1H); 3.30-3.80 (bs, 1H); 4.54 (AMq, 
2H, delta A =4.87, delta M =4.20, ^=15.2 Hz); 7.13 (dd, 1H); 7.36 (d, 1H, J=2.2 Hz); 7.38 (d, 1H, J=8.4 Hz). 

(1SH-[(5SH4(3,4-dichlorophenyl)me^ 
(Compound 20) 

oil; 59% yield 

[a] £=-48.9° (c=2%. ethanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.82 (t, 6H); 0.87 (d, 6H); 1.10-1.44 (m, 4H); 1.56-1.73 (m, 1H); 
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1 .85-2.11 (m, 2H); 2.20-2.55 (m, 5H); 3.33-3.49 (m, 2H); 4.23 (bs, 1H); 4.63 (ABq, 2H, delta^.71 , deltaB=4.55, 
^=14.6 Hz); 7.18 (dd, 1H); 7.30 (d, 1H, J=8.2 Hz); 7.43 (d, 1H, J=2 Hz). 

(1RH-[(5S)-1-(3-bromo-5-isoxazolylmeft^ 
(Compound 21) 

m.p =111-112.5°C (Isopropyl ether) - 55% yield 
[a] ?=-42.2° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.85 (t, 6H); 0.98 (d, 6H); 1.08-1.30 (m, 2H); 1.39-1.60 (m, 2H); 
1.91-2.03 (m, 2H); 2.20-2.71 (m, 6H); 3.63-3.77 (m, 3H); 4.66 (ABq, 2H, delta A =4.90, delta B =4.43, Jab=16.1 
Hz); 6.33 (s. 1H). 

(1 S)-1-[(5S)-1 ■(3-bromo-5-isoxazolylmethyl)-2-oxo-5-pyrrolidinyl]- 2-[(2R f 2 , R)-disec.butytamino]ethanol 
(Compound 22) 

oil; 58% yield 

[a] ?=-46.1° (c=1%. methanol) 

'H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.86 (t, 3H); 0.94 (d, 6H); 1.16-1.45 (m, 4H); 1.95-2.65 (m, 8H); 
3.41-3.54 (m, 2H); 4.89 (ABq, 2H, delta A =4.95 f de!ta B =4.84, Jab=16 Hz); 6.27 (s, 1H). 

(1RH-[(5S)-2-oxo-H(3-trifluorom 
(Compound 23) 

m.p.=86.5-87.5°C (isopropyl ether) - 77% yield 
[a] ?=-26.4° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.754 (t, 6H); 0.91 (d, 6H, J=6.5 Hz); 1.00-1.46 (m, 4H); 1.78- 
2.07 (m f 2H); 2.20-2.63 (m, 6H); 3.47-3.55 (m, 1 H); 3.64-3.75 (bs. 2H); 4.61 (AXq, 2H, deltaA=4.98 p deltax=4.24, 
Jax=15.7 Hz); 7.35-7.50 (m, 4H). 

(1S)-1-[(5S)-2^xo-1-[(3-trifluoromeft^ 
(Compound 24) 

oil; 54% yield 

[a] ?=-50.6° (c=1 %, methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.80-0.90 (m, 12H); 1.13-1.46 (m, 4H); 1.60-1.72 (m, 1H); 1.87- 
2.11 (m, 2H); 2.27-2.57 (m, 5H); 3.35-3.53 (m, 2H); 4.27 (s, 1H); 4.76 (ABq, 2H, delta A =4.88, delta B =4.64, 
Jab=14.5 Hz); 7.34-7.61 (m, 4H). 

(1R)-1-[(5S)-H(4-bromophenyl)methyl^ (Conrv 
pound 25) 

oil; 81% yield 

[a] ?=-10.2° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCIrTMS): delta (ppm): 0.83 (t, 6H); 0.88 (d, 6H, J=5.7 Hz); 1.14-1.41 (m, 4H); 1.63- 
1.80 (m, 1H); 1.85-2.13 (m, 2H); 2.22-2.50 (m. 5H); 3.42-3.53 (m, 2H); 4.06-4.21 (bs. 1H); 4.62 (ABq, 2H, del- 
ta A =4.72, deita B =4.53, ^=14.5 Hz); 7.18-7.40 (m, 4H). 

(1S)-1-[(5SH^(4-bromophenyl)me^ (Com- 
pound 26) 

m.p.=132-133°C (isopropyl ether) - 55% yield 
[a] 2=^53.6° (c=1%, methanol) 

1 H-NMR (200 MHz, CDd r TMS): delta (ppm): 0.80 (t, 6H); 0.94 (d, 6H. J=6.5 Hz); 1.04-1.49 (m, 4H); 1.77- 
2.04 (m, 2H); 2.1 8-2.61 (m, 6H); 3.46-3.53 (m, 1 H); 3.55-3.73 (bs, 1 H); 4.50 (ABq, 2H, delta^^S, deltae=4.1 2, 
Jab=15 Hz); 7.09-7.42 (m, 4H). 
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(1 RH-K5SH ■<diphenylmethytV2K>xo-5-pyrrolidinytl-2-[(2R > y R)-diseabutylamlno]ethanol (Compound 27) 

amorphous solid - 71% yield 
[a] ?=-75.4° (c=1%. methanol) 

1 H-NMR (200 MHz, CDCI3-TMS): delta (ppm); 0.77 (t, 6H); 0.85 (d, 6H); 0.92-1.42 (m, 4H); 1.83-2.51 (m p 7H); 
2.70-2.90 (m f 1H); 3.21-3.31 (m, 2H); 6.50 (s, 1H); 7.12-7.38 (m, 10H). 

(1S)-1-[(5SH^diphenylmethyl)-2-oxo-5-pyrrdM^^ (Compound 28) 

m.p.=84-85°C (isopropyl ether) - 39.4% yield 

1 H-NMR (200 MHz, CDCi r TMS): delta (ppm): 0.76 (t, 6H); 0.80 (d, 6H, J=6.5 Hz); 1.07-1.32 (m, 4H); 2.02- 
2.31 (m, 6H); 2.40-2.50 (m, 2H); 3.00-3.08 (m, 1H); 3.65 (bs f 1H); 4.05-4.12 (m, 1H); 6.40 (s. 1H); 7.20-7.34 
(m, 10H).. 

(1R)-1-[(5S)-2-oxo-1-(2-thlanylmethyl)-5-^^^ (Compound 29) 

m.p.=78-79°C (n.hexane) - 74.3% yield 
[a] £=-19.2° (c=1%, methanol) 

'H-NMR (300 MHz, CDCI r TMS): delta (ppm): 0.88 (t, 6H); 1.00 (d, 6H, J=6.7 Hz); 1.15-1.30 (m, 2H); 1.43- 

1.56 (m, 2H); 1.85-2.03 (m, 2H); 2.24-2.38 (m, 2H); 2.46-2.67 (m, 4H); 3.64 (m, 1H); 3.79 (m, 1H); 4.75 (ABq, 
2H, delta A =5.1 4, delta B =4.37, Jab=1 5.38 Hz); 6.92-7.22 (2m, 3H). 

(1S)-H(5S)-2-oxo-1-(2-thien^ (Compound 30) 

m.p.=65.5-67°C (isopropyi ether) - 73.5% yield 
[a] ?=-48.6° (c=1%, methanol) 

1 H-NMR (300 MHz, CDCI3-TMS): delta (ppm): 0.90 (t, 6H); 0.94 (d, 6H, J=6.5 Hz); 1.23-1 .48 (m, 4H); 1 .72 (m, 
1H); 1.98 (m, 1H); 2.14 (m, 1H); 2.26-2.61 (m, 5H); 3.60 (m, 2H); 4.89 (ABq, 2H, delta A =5.03, delta B =4.76, 
Jab=15.0 Hz); 6.91-7.20 (3m, 3H). 

Example 8 

Preparation of (1R)-1-[(5S)-1-[(2-chlorophenyi)methyl]-2-oxo-5-pyrrolidinyi}-2-piperidinoethanol (Compound 
31) 

A solution of (5S,2 , S)-1-[(2-chloropheny1)methy1}-5-oxiranyi-2-pyrrolidinone (4 g; 0.016 moles), prepared 
as described in example 4, and piperidine (2.72 g; 0.032 moles) in ethanol (8.3 ml) was heated under reflux 
for 20 hours. 

After evaporation of the solvent, the residue was dissolved in 5% HCi and extracted with ethyl ether. 

The aqueous phase was basif ied with K 2 C0 3 and extracted with ethyl ether which was, then, washed with 
water, dried on sodium sulfate and evaporated. 

A thick oil (4.84 g) was obtained and crystallized from n.Hexane (75 mi) to give Compound 31 (3.45 g; 64% 
yield) as a white crystalline solid. 
m.p.=65-67°C 

[a] ?=+43.7° (c=1 %, methanol) 

iH-NMR (200 MHz, CDCI3-TMS): delta (ppm): 1.31-1.57 (m, 6H); 1.76-2.64 (m, 10H); 3.27 (ddd, 1H); 3.62 (bs, 
1H); 3.96 (ddd, 1H); 4.66 (AMq, 2H, delta A =4.97, delta„=4.35, Jam=15.8 Hz); 7.11-7.34 (m, 4H). 
By working in a similar way the following compounds were prepared. 

(1S)-1-[(5S)-1-{(2-chloropheny0methy1]-2-oxo-5-pyrrolldinyll-2-piperidinoethan (Compound 32) 

oil; 88% yield 

[a] ?=-7.3° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCIrTMS): delta (ppm): 1.31-1.57 (m, 6H); 1.71-2.31 (m, 6H); 2.36-2.55 (m, 4H); 3.47- 

3.57 (m, 1H); 3.66-3.76 (m, 1H); 3.88 (bs, 1H); 4.77 (ABq, 2H, delta^.94, delta B =4.60, Jab=15.8 Hz); 7.10- 
7.35 (m, 4H). 
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(1RH-[(5SH4((frlorophenyQmeth^ 33) 

m.p.=113.5-114.5°C (Isopropyl ether) - 72% yield 
[a] ?=+29.2° (c=1 %, methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.918 (d, 6H, J=6.6 Hz); 0.981 (d, 6H, J=6.6Hz); 1.80-2.66 (m, 
6H); 2.96 (m, 2H); 3.34-3.41 (m, 1H); 3.73-3.81 (m, 2H); 4.67 (ABq, 2H, delta A =4.97, deltaB=4.38, ^=15.4 
Hz); 7.11-7.33 (m,4H). 

(1SH-[(5S)-H(2-ch)ort>phenyQmethy^^ (Compound 34) 

m.p.=73-75°C (isopropyl ether) - 54.6% yield 
[a] ?=-21.1° (c=1%, methanol) 

'H-NMR (200 MHz, CDa r TMS): delta (ppm): 0.91 (d, 6H, J=6.5 Hz); 0.96 (d, 6H, J=6.5 Hz); 1.73-1.89 (m, 
1H); 1.94-2.17 (m, 2H); 2.29-2.57 (m, 3H); 2.91 (m, 2H); 3.46-3.61 (m, 2H); 4.78 (ABq, 2H, delta A =4.96, del- 
ta B =4.61, Jab=15.6 Hz); 7.10-7.33 (m, 4H). 

(1R)-1-[(5SVH(2-chlorophenyQmethyl^2-oxo-5-pyrrolidinyll-2-dicydopentylaminTO^ (Compound 35) 

m.p.=79-80°C (Isopropyl ether) - 60% yield 
[a] ?=+29.7° (c=1 %, methanol) 

'H-NMR (200 MHz, CDd r TMS): delta (ppm); 1.14-1.77 (m, 16H); 1.83-2.13 (m, 2H); 2.25-2.41 (m, 3H); 2.49- 

2.66 (m, 1 H); 3.03-3.20 (m, 2H); 3.32-3.40 (m, 1 H); 3.71-3.90 (m, 2H); 4.68 (AMq, 2H, delta A =4.96, delta M =4.39, 
J m ^B Hz); 7.12-7.34 (m, 4H). 

(1 S)- 1 -[(5S)-1 -{(2-chlorophenyi)methyll-2-oxo-5-pyrrol idinyq-2-dicyclopentyiamlnoethanol (Compound 36) 
oil; 68% yield 

[a] ?=-29.4° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.13-1.88 (m, 17H); 1.93-2.24 (m, 2H); 2.29-2.56 (m, 3H); 3.02- 
3.18 (m, 2H); 3.39-3.61 (m, 2H); 3.63-4.54 (bs, 1H); 4.78 (AMq, 2H, delta A =4.97, delta M =4.60, ^=15.5 Hz); 
7.10-7.35 (m, 4H). 

(1 R)-1-[(5S)-1 -[(2-chlorophenyQmethyl]-2-oxo-5-pyrrolM^ (Com- 
pound 37) 

m.p.=116-117°C - 74.5% yield 
[aj d=+3.5° (c=5%, methanol) 

1 H-NMR (200 MHz, CDCI 3 -TMS): delta (ppm): 0.80 (t, 3H); 0.92 (d, 3H, J=6.6 Hz); 0.96 (d, 3H, J=6.6 Hz); 0.97 
(d, 3H, J=6.6 Hz); 1.02-1.53 (m, 2H); 1.80-2.12 (m, 2H); 2.17-2.67 (m, 5H); 2.94 (m, 1H); 3.44-3.66 (m, 1H); 

3.67 (bs, 1H); 3.72-3.80 (m, 1H); 4.68 (ABq, 2H, delta^.97, delta B =4.40, ^16 Hz); 7.13-7.34 (m, 4H). 

(1S)-1-[(5S)-H(2-chlorophenyl)methy^ (Corrv 
pound 38) 

m.p.=4*46°C - 58.4% yield 
[a] £=-47.7° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.83 (t, 3H); 0.89 (d, 3H, J=6.6 Hz); 0.91 (d, 3H, J=6.6 Hz); 0.974 
(d, 3H, J=6.6 Hz); 1.11-1.44 (m, 2H); 1.76-1.95 (m, 1H); 1.96-2.19 (m, 2H); 2.30-2.62 (m, 4H); 2.89 (m, 1H); 
3.50-3.65 (m, 2H); 4.77 (ABq, 2H, delta A =4.94, delta B =4.61, ^=15.8 Hz); 7.11-7.34 (m, 4H). 

(1SH-[(5S)-H(2-chlorophenyQmethyfr2^ (Compound 39) 

oil; 82% yield 

[a] »=-i7.68 0 (c=1%, methanol) 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.44-1.66 (m, 4H); 1.65-2.07 (m, 10H); Z16-2.21 (m, 2H); 2.38- 
2.47 (m, 2H); 3.04 (m, 2H); 3.46-3.63 (m, 2H); 4.75 (ABq, 2H, delta A =4.97, delta B =4.57, Jab=15.2 Hz); 7.13- 
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7.35 (m, 4H). 

(1 SH-[(5SH ^(2-ch1orophenyOmethytl-2-oxo»5-pyrroMdinyll-2-[bls(1 -ethyl propyi)amino]ethanol (Compound 
40) 

m.p.=73-75°C (n.hexane) - 25% yield 
[a] ?=-37.2° (c=1%, methanol) 

1 H-NMR (200 MHz, CDd r TMS): delta (ppm): 0.84 (t, 6H); 0.88 (t, 6H); 1.00-1.62 (m, 8H); 1.77-2.23 (m, 5H); 
2.30-2.61 (m, 3H); 3.50-3.66 (m, 2H); 4.75 (ABq f 2H, delta A =4.96, deltaa=4.54, ^=15.5 Hz); 7.12-7.36 (m, 
4H). 

Example 9 

Preparation of the racemic mixture of 1-[(2-chlorophenyl)methyll-6-ethenyl-2-plperidinone 

By working in a way similar to that described In example 1 and starting from 6-ethenyl-2-piperidinone 
(m.p.=53-56.5°C from n.Hexane), prepared according to the method described in European patent application 
No. 144664, 1-[(2-chlorophenyl)methyl]-6-ethenyl-2-piperidinone was obtained with 73% yield. 
M.p.=37-39°C (n.hexane) - b.p =132-1 34°C/0.2 mmHg 

1 H-NMR (200 MHz, CD« r TMS): delta (ppm): 1.67-1.93 (m, 4H); 2.34-2.56 (m, 2H); 3.85 (m, 1 H); 4.07 (d, 1H f 
J=16 Hz); 5.27 (d, 1H, J=16 Hz); 5.06-5.24 (m, 2H); 5.71 (m, 1H); 7.01-7.32 (m, 4H). 

Example 10 

Preparation of the two racemic mixtures of 1-[(2-chlorophenyQmethyl]-6-oxiranyl-2-piperidinone 

By working in a way similar to that described in example 4 and starting from the racemic mixture of 1-[(2- 
chlorophenyl)methyl]-6-ethenyi-2-piperidinone t prepared as described in example 9, 1-[(2-chlorophenyl)me- 
thyl]-6-Gx!ranyl-2-pfperidinone was obtained as a mixture of the two racemic mixtures in a ratio 2.5:1 which were 
separated by chromatography on silica gel (eluent ethyl acetate:n.Hexane=7.3). 
Racemic mixture A (higher Rf) 
oil; 45.2% yield 

1 H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.76-2.10 (m, 4H); 2.50-2.59 (m f 2H); 2.72-2.76 (m, 1H); 2.85- 
2.92 (m, 1H); 2.98-3.06 (m, 1H); 4.81 (ABq, 2H t delte^S.II, deltae=4.51, Jab=16.2 Hz); 7.11-7.35 (m, 4H). 
Racemic mixture B (lower Rf) 
m.p.=96-98°C (ethyl acetate) - 17.8% yield 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 1.78-2.05 (m, 4H); 2.38-2.41 (m, 1H); 2.50-2.57 (m f 2H); 2.68- 
2.73 (m, 1H); 2.97-3.02 (m, 2H); 4.90 (ABq, 2H, deltaA=5.22, delta a =4.58, ^=16.6 Hz); 7.10-7.35 (m, 4H). 

Example 11 

Preparation of 1-[1-[(2-chlorophenyl)methyQ-2^^ 
(Compounds 41, 42 and 43) 

By working In a way slmQar to that described in example 7 and starting from the racemic mixtures A and 
B of 1-[(2-chlorophenyl)methyl]-6-oxlranyl-2-piperidinone, prepared as described In example 10, the two dia- 
stereoisomeric couples C and D of 1-[-[(2-chlorophenyl)methy1}-2-oxo-6-piperidinyl]-2-[(2R^'R)-disec.butyla- 
mino]ethanol were obtained respectively. 

Each diastereoisomer of couple C (RSRR) and (SRRR) was separated by chromatography on silica gel 
(eluent toluene:diethylamine=98.2) obtaining the pure diastereoisomers compound 41 and compound 42. 
Less polar diastereoisomer (Compound 41) 
oil; [aft=-24.7° (c=1%, methanol) 

1 H-NMR (200 MHz, CDd r TMS): delta (ppm): 0.84 (t, 6H); 0.94 (d, 6H, J=6.6 Hz); 1.20-1.43 (m, 4H); 1.63- 
1.80 (m, 2H); 1.95-2.13 (m, 2H); 2.25-2.65 (m. 6H); 3.16-3.24 (m, 1H); 3.71-3.81 (m, 1H); 4.42 (d, 1H, J=15.8 
Hz); 5.25 (d, 1H, J=15.8 Hz); 7.11-7.34 (m, 4H). 
More polar diastereoisomer (Compound 42) 

m.p =113-114°C (n.hexane) , 
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10 



[a] ?=-41.5° (c=1%, methanol) 

'H-NMR (200 MHz, CDCI r TMS): delta (ppm): 0.B0 (t, 6H); 0.95 (d, 6H f J=6.7 Hz); 1.02-1.24 (m, 2H); 1.32- 
1.53 (m. 2H); 1.62-1.79 (m, 2H); 1.90-2.12 (m. 2H); 2.23-2.35 (m, 1H); 2.45-2.70 (m, 5H); 3.21-3.28 (m, 1H); 
3.64-3.73 (m. 2H); 4.46 (d f 1H, J=16 Hz); 5.18 (d, 1H, J=16 Hz); 7.10-7.33 (m, 4H). 
Diastereoisomeric couple D (Compound 43) 
ratio RRRR;SSRR=1:1 
m.p.=100-103°C (n.hexane) - 60.5% yield 
[a] "=-34.3° (c=1%, methanol) 

1 H-NMR (200 MHz, CDCij-TMS): delta (ppm): 0.848 (t, 6H); 0.858 (t, 6H); 0.92 (d, 6H, J=6.5 Hz); 0.98 (d, 6H, 
J=6.5 Hz); 1.06-1.57 (m, 8H); 1.74-1.63 (m, 8H); 2.04-2.18 (m, 2H); 2.46-2.65 (m, 9H); 2.71-2.80 (m, 1H); 3.17- 
3.31 (m, 2H); 3.61-3.80 (m, 2H); 4.56-4.68 (m, 2H); 5.33-5.46 (m, 2H); 7.10-7.34 (m, 8H). 

Example 12 

The compounds object of the present invention underwent the following in vitro pharmacological tests. 

1) Evaluation of the competition for binding of PH]-dihydromorphine (DHM) to opioid receptors in rat-brain 
homogenate 

The experiments were carried out according to the method described by Simon et al. 
[Proc.NaLAcad.Sci.USA, 70, pp. 1 947-1949, (1973)]. 

Sprague-Dawiey rats weighing about 150 g were used. 

The animals were decapitated and, after removal of cerebellum, the brains were homogenized in 50 nM 
Tris-HO buffer (pH 7.4) containing 0.32 M saccharose. The homogenate was centrffugated at 1000 rpm for 10 
minutes and the supranatant was centrHugated again at 20000 rpm for 20 minutes. 

The obtained pellet was suspended in a homogenization buffer without saccharose up to a protein con- 
centration of 2 mg/ml. 

The incubating system consisted in: 500 pi of homogenate (1 mg of proteins), 390 \il of 50 mM Tris-HCI 
buffer (pH 7.4), 1 00 nl of a solution at different concentrations of the compounds of formula I or of 10 pM Na- 
loxone for the determination of the aspeclflc binding and 10 nl of *H-DHM (specific activity 87.7 Ci/moles, 1 
nM final concentration). The mixture was incubated at 25°C for 30 minutes after the addition of the radioactive 
binder. 

Then, the samples were f Qtered through Whatman GF/B filters, washed twice with 3 ml volumes of buffer 
and dried in oven at 70°C. Filters were put in scintillation vials with 15 ml of Filter Count (Packard) scintillation 
cocktail and the radioactivity was evaluated by a Packard Tricarb 4530 scintillation counter with 60% efficiency. 
The activity was expressed as inhibiting concentration (IC^) 50% of the binding of 3 H-DHM. 
In table 1 the IC W values obtained for some representative compounds of formula I are reported. 

40 Table 1 

Competition (IC ) of Compound 1, Compound 14, Compound 16, 

3 

Compound 22 and Compound 26 for specific binding of H-DHM to 
45 rat-brain homogenate in comparison with morphine* 



15 



20 



25 



30 



35 





Compound 


IC 5Q (nM) 




1 


0.9 


so 


14 


3.3 




16 


2.5 




22 


9-4 


55 


36 


10.0 




morphine 


1.5 
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2) Evaluation of the morphine-like activity on guinea-pig Isolated ileum 



The experiments were carried out according to the method described by Goldstein and Schultz (Br. J.Phar- 
macol., 48, 655, 1975) which is based on the capacity of the molecules showing an agonist activity on opioid 
receptors to inhibit the contractions of smooth musdes of guinea-pig ileum induced by electric stimulation (0.1 
Hz - 0.5 msec). 

The pharmacological activity was expressed as the necessary concentration (mM) to Inhibit 50% of con- 
traction (ICso). 

In table 2 the ICso values obtained for some representative compounds of formula I are reported. 



Table 2 

Morphine-like activity on guinea-pig isolated ileum of some 
compounds of formula I expressed as IC^ (nM) in comparison 
vith morphine. 



Compound 


IC 5 0 {M} 


1 




3 


A fi 


4 


fi 7 


c 
5 


Cfi fi 


7 


*7ft fi 


Q 

o 


AA fi 


1 9 
Id* 


Rl fi 


14 


0.43 


15 


40.0 


16 


0.29 


18 


0.28 


19 


0.77 


20 


0.23 


22 


4.96 


24 


2.9 


26 


0.04 


34 


44.71 


36 


4.06 


38 


21.54 


40 


60.0 


43 


0.5 


morphine 


111.0 
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Example 13 

The compounds object of the present Invention were tested In vivo in order to evaluate the central analgesic 
activity. 

The hot plate test was carried out on mouse according to the method described by Eddy et al. (J.Pharma- 
col., 98, 121, 1950). 

The compounds were administered by systemic route (oral and subcutaneous). The analgesic activity was 
expressed as 50% effective dose (ED50). 

In table 3 the results obtained for some representative compounds of formula I are reported. 

Table 3 

Analgesic activity ^50^ °^ SOme compoun ^ s °^ formula I in 
comparison with morphine. 



Compound ED (C.L. 9556) 





mg/kg/s.c. 


mg/kg/os 


1 


0.011 


2.6 


4 


3.8 




8 


1.4 




14 


0.04 


6.5 


16 


0.03 


5.8 


18 


0.07 




20 


0.28 




22 


1.00 




24 


0.5 




26 


0.03 




36 


4-7 




38 


1.1 




43 


0.1 




morphine 


3.5 


18.0 



Example 14 

The compounds object of the present invention were tested in vivo in order to evaluate the capacity to in- 
duce physical dependence. The Jumping test described by Sealens et al. [Committee on Problems of Drug 
Dependence, vol. 2, (1971), page 1310] was used. In a period of 2 days, 7 intraperitoneal administrations at 
geometrically increasing doses of the compounds of formula I and of morphine were carried out starting from 
a dose corresponding to the ED W value obtained in mouse after subcutaneous administration. 

After 4 hours from the last administration, the animals were treated with Naloxone (10 mg/kg i.p.) and the 
number of Jumps taken by the animals during the period of 15 minutes after the administration of Naloxone 
was counted. 

For the compounds which did not show abstinence syndrome the experiments were repeated by carrying 
out a double number of treatments (total 14). 

In table 4, for exemplifying purposes, the percentage of jumping animals obtained for a compound of for- 
mula I is reported. 
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10 



Jumping test on mouse: 
phine« 

Compound 



morphine 



Table 4 

a comparison between Compound 1 and mor- 



Total dose 
(mg/kg i.p.) 
3.8 
156.0 



Percentage of 
jumping animals 
5* 

8056 



The compound of formula I in jumping test showed a significant decrease in the percentage of jumping 
mice in comparison with morphine. Similar results were obtained with the other compounds of formula I. 

Therefore, the compounds object of the present invention, contrary to morphine, do not induce physical 
dependence. 



20 Example 15 

For exemplifying purposes the following pharmaceutical preparations containing a compound of formula 
I as active ingredient are reported. 

25 - Capsules for oral use: 

Compound 1 200 g 

Talc 30 g 

30 

Magnesium stearate 20 g 

Lactose 750 g 



35 The ingredients were put in a mixer and mixed for 15 minutes. The so obtained mixture was granulated 
and distributed into about 4000 hard gelatine capsules each containing 50 mg of active ingredient 

- Vials for injectable use: 



40 

Compound 1 as hydrochloric salt 10 g 

Physiologic solution 20 1 

45 The solution of the active ingredient in physiologic solution was filtered through 0.22 urn membrane filter 
and distributed into vials, dosing 1 ml each vial. The vials were closed and sterilized in autoclave at 121°C for 
25 minutes. 

About 20,000 vials each containing 0.5 mg of active ingredient were obtained. 
In a similar way pharmaceutical compositions containing the other compounds of formula I and their phar- 
so maceutically useful salts were prepared. 



Claims 



55 1. A compound of formula 
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0. 




(I) 



wherein 



R is a phenyl optionally substituted by from 1 to 3 substituents selected among C r C 4 alkyl, C r C 4 alkoxy, 
hydroxy, halogen and trifluoromethyl or a 5- or6-membered heteroaryl, containing from 1 to 3 heteroatoms 
selected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents selected 
among C r C 4 alkyl, C r C 4 alkoxy, hydroxy, halogen; 

R 1 and R 2 , the same or different are a linear or branched C r C e alkyl, a Cj-Cq cycloalkyl; or 
Ri and R 2 , together with the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocycle, 
which may further contain 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur, optionally sub- 
stituted by 1 or 2 C,-C 4 alkyl groups; 

R 3 is a hydrogen atom or a phenyl optionally substituted by from 1 to 3 substituents selected among C r 

C 4 alkyl, C r C 4 alkoxy, hydroxy, halogen and trifluoromethyl; 

n is an integer selected between 1 and 2; 

or a salt thereof with a pharmaceutical^ acceptable acid. 

A compound according to claim 1 wherein R is a phenyl or an isoxazole, optionally substituted by from 1 
to 3 substituents selected among chlorine and bromine atoms, methyl, ethyl, methoxy, ethoxy, hydroxy, 
and trifluoromethyl groups and R3 is a hydrogen atom. 

A compound according to claim 1 wherein n=1. 

A compound according to claim 1 wherein R t and R 2 are both a seabutyi group. 

A compound according to claim 1 wherein R, and R 2 are both a (R)-sec.butyl group. 

A compound according to claim 1 wherein R t and R 2 , together with the nitrogen atom to which they are 
bonded, are a heterocycle selected among pyrrolidine, piperidine, morphollne, piperazine, N-methylpiper- 
azine and 2,6-dimethylpiperidine. 

A single stereoisomer of a compound according to claim 1. 

A process for the preparation of the compounds according to claim 1 comprising the reaction of a com- 
pound of formula 




(IV) 



CH-R 



3 



R 



wherein R, R3 and n have the meanings reported in claim 1; 
In an organic solvent with an amine of formula 
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A 



(V) 



H-N 




wherein R t and R 2 have the meanings reported in claim 1 . 

9. A pharmaceutical composition with analgesic activity containing a therapeutically effective amount of a 
compound according to claim 1 and a carrier. 

Claim for the following Contracting States: ES, GR 

1 . A process for the preparation of compounds of formula 



wherein 

R is a phenyl optionally substituted by from 1 to 3 substituents selected among C r C 4 alkyl, C r C 4 alkoxy, 
hydroxy, halogen and trtf luoromethyl or a 5- or a 6-membered heteroaryl, containing from 1 to 3 heteroa- 
toms selected among nitrogen, oxygen and sulfur, optionally substituted by from 1 to 3 substituents se- 
lected among d-C 4 alkyl, C t -C 4 alkoxy, hydroxy, halogen; 

R t and R 2 , the same or different, are a linear or branched O r O t alkyl, a C r Ce cydoalkyl; or 
R t and R 2 , together with the nitrogen atom to which they are bonded, are a 5- or 6-membered heterocycle, 
which may further contain 1 or 2 heteroatoms selected among nitrogen, oxygen and sulfur, optionally sub- 
stituted by 1 or 2 C r C 4 alkyl groups; 

Rs is a hydrogen atom or a phenyl optionally substituted by from 1 to 3 substituents selected among C r 
C 4 alkyl, C r C 4 alkoxy, hydroxy, halogen and trifluoromethyt; 
n is an integer selected between 1 and 2; 
comprising the reaction of a compound of formula 




(I) 



R 




(IV) 



wherein R, R 3 and n have the above reported meanings; 



In an organic solvent with an amine of formula 




(V) 



H-N 




wherein R t and R 2 have the above reported meanings. 
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PatentansprOche 



1 . Verblndu ng der Formal 



0 




(I) 



worin 



R ein Phenyl, gegebenenfalls mit 1 bis 3 Substituenten, ausgewihlt aus C r C 4 -Alkyf, d-C^AIkoxy, 
Hydroxy, Halogen und Trffluormethyl, oder eln 5 Oder 6 Ringatome aufwelsendes Heteroaryl mlt 1 bis 3 
Heteroatomen, ausgewihlt aus Stickstoff, Sauerstoff und Schwefel, gegebenenfalls mit 1 bis 3 Substitu- 
enten, ausgewihlt aus C r C 4 -Alkyl, C^-Alkoxy, Hydroxy, Halogen, 



R, und R 2 , die gleich oder verschieden sind, eln lineares oder verzwelgtkettiges C r C r Alkyl, ein CVCe- 
Cycloalkyl bedeuten, oder 

R, und R 2 , zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5 oder 6 Ringatome auf- 
weisenden Heterocyclus bedeuten, der weiterhin 1 oder 2 Heteroatome, ausgewihlt aus Stickstoff, Sau- 
erstoff und Schwefel enthalten und gegebenenfalls mit 1 oder 2 C r C 4 -AJky1gruppen substituiert sein kann; 
Rs ein Wasserstoffatom oder ein Phenyl, gegebenenfalls mit 1 bis 3 Substltuenten, ausgewihlt aus C r 
C 4 -Alkyl, C r C 4 -Alkoxy, Hydroxy, Halogen und Tnfluormethyt bedeutet, 
n 1 oder 2 bedeutet; 

oder eln Salz von dieser mit elner pharmazeutisch verwendbaren Siure. 

2. Verbindung nach Anspruch 1, worin R ein Phenyl oder ein Isoxazol, gegebenenfalls mit 1 bis 3 Substltu- 
enten, ausgewihlt aus Chlor- und Bromatomen, Methyl-, Ethyl-, Methoxy-, Ethoxy-, Hydroxy- und Triflu- 
ormethyigruppen bedeutet und R3 ein Wasserstoffatom bedeutet 

3. Verbindung nach Anspruch 1 , worin n = 1 1st 

4. Verbindung nach Anspruch 1 , worin Rj und R 2 beide eine secButylgruppe bedeuten. 

5. Verbindung nach Anspruch 1 , worin R t und R2 beide eine (R)-secButylgruppe bedeuten. 

6. Verbindung nach Anspruch 1, worin Rj und R 2 , zusammen mit dem Stickstoffatom an das sle gebunden 
sind, einen Heterocyclus, ausgewihlt aus Pyrrolidin, Piperidin, Mopholin, Piperazin, N-Methylplperazin 
und 2,6-Dimethylpiperidin bedeuten. 

7. Singulires Stereoisomer einer Verbindung nach Anspruch 1 . 

8. Verfahren zur Herstellung der Verbindungen nach Anspruch 1, das die Umsetzung einer Verbindung der 
Formel 



bedeutet 




(IV) 



CH-R 



3 



R 



worin R, R3 und n die glelche Bedeutung wie nach Anspruch 1 haben, 
in einem organischen LSsungsmitteJ mit einem Amin der Formel 
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H-N 




(V) 



worin Ri und R 2 die gleiche Bedeutung wie nach Anspruch 1 haben, 
umfa&t 

9. Pharmazeutische Zusammensetzung mit analgetischer AktivitSt, die eine therapeutisch wirksame Menge 
einer Verbindung nach Anspruch 1 zusammen mit einem Trfigermaterial enthfilt 

Patentanspruch fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung von Verbindungen der Formal 



R ein Phenyl, gegebenenfall9 mit 1 bis 3 Substituenten, ausgewfihlt aus d-C^AIkyl, C r C 4 -Alkoxy f 
Hydroxy, Halogen und Trifluormethyi, Oder ein 5 Oder 6 Ringatome aufwelsendes Heteroaryl mit 1 bis 3 
Heteroatomen, ausgewfihlt aus Stickstoff, Sauerstoff und Schwefel, gegebenenfalls mit 1 bis 3 Substitu- 
enten, ausgewfihlt aus C r C 4 -Alkyl, C r C 4 -Aikoxy, Hydroxy, Halogen, 



R t und R 2 , die gleich Oder verschieden sind, ein lineares oder verzweigtkettiges C r C 6 -Alkyl, ein Cs-Cg- 
Cydoaikyi bedeuten, oder 

Ri und R 2 , zusammen mit dem Stickstoffatom, an das sie gebunden sind, einen 5 oder 6 Ringatome auf- 
weisenden Heterocyclus bedeuten, der waiter hin 1 oder 2 Heteroatome, ausgewfihlt aus Stickstoff, Sau- 
erstoff und Schwefel enthalten und gegebenenfalls mit 1 oder 2 C r C 4 -Alkytgruppen substituiert sein kann; 
R s ein Wasserstoffatom oder ein Phenyl, gegebenenfalls mit 1 bis 3 Substituenten, ausgewfihlt aus C r 
C 4 -Alkyl, C r C 4 -Alkoxy, Hydroxy, Halogen und Trifluormethyi bedeutet, 
n 1 oder 2 bedeutet; 

das die Umsetzung einer Verbindung der Formel 




(I) 



R 



worin 



bedeutet. 




(IV) 



R 



3 



K 



worin R, Rs und n die gleiche Bedeutung wie oben beschrieben haben, 
in einem organlschen LSsungsmittel mit einem Amin der Formel 
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H-N 




(V) 



worin R 1 und R 2 die gleiche Bedeutung wie oben beschrieben haben, 
umfa&L 



Rovondlcatlons 



1. Compose de fbrmule : 



0 




(I) 



dans laquelle : 

R represente un groups phenyls eventuellement substitue par 1 6 3 substituants choisis parmi les groupes 
alkyle en C r C 4l alcoxy en C r C 4 , hydroxy, halogene et trifluorom6thy!e ou un groupe h6t6roaryle a 5 ou 
6 chaTnons, contenant de 1 a 3 h6teroatomes choisis parmi I'azote, I'oxygene et le soufre, eventuellement 
substitue par 1 a 3 substituants choisis parmi les groupes alkyle en C r C 4 , alcoxy en C,-C 4 , hydroxy et 
halogene; 

R, et R 2 , identiques ou differents, representent un groupe alkyle en C r C 6 lineaire ou ramif 16, un groupe 
cydoalkyle en Cg-Ce; ou bien 

R, et R 2 . en mftme temps que I'atome d'azote auquel Os sont lies, repr6sentent un heterocycle a 5 ou 6 
chaTnons, qui peut de plus contenir 1 ou 2 h6t6roatomes choisis parmi I'azote, I'oxygene et le soufre, even- 
tuellement substitue par 1 ou 2 groupes alkyle en C r C 4 ; 

R3 repr6sente un atome d'hydrogene ou un groupe phenyle eventuellement substitue par 1 a 3 substi- 
tuants choisis parmi les groupes alkyle en C r C 4 , alcoxy en C 1 -C 4 , hydroxy, halogene et trif luoromethyle; 
n est un nombre entier choisi entre 1 et 2; 

ou un sel de celuKci avec un acide pharmaceutiquement acceptable. 

2. Compose suivant la revendication 1, caracterise en ce que R est un groupe phenyle ou un groupe isoxa- 
zole, eventuellement substitue par 1 a 3 substituants choisis parmi les atomes de chlore et de brome, les 
groupes methyle, 6thyle, methoxy, ethoxy, hydroxy et trifluorom6thyie et R3 represente un atome d'hydro- 
gene. 

3. Compose suhvant la revendication 1 , caracterise en ce que n = 1 . 

4. Compose suivant la revendication 1, caracterise en ce que R, et R 2 representent tous deux un groupe 
sec.butyle. 

5. Composd suivant la revendication 1, caracterise en ce que Rt et R 2 representent tous deux un groupe 
(R)-sec.butyle. 

6. Composd suivant ia revendication 1 , caracterise en ce que Ri et R 2 , en meme temps que I 'atome d'azote 
auquel Qs sont lies, representent un h6t6rocycle choisi parmi la pyrrolidine, la plperidine, la morpholine, 
la piperazine, la N-m6thyipip6razine et la 2,e-dimethylpip6ridine. 

7. Stereoisomere isoie d'un compose suivant la revendication 1 . 

8. Precede de preparation des composes suivant la revendication 1, comprenant la reaction d'un compose 
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de formula : 



15 



20 



35 



toy. 




(IV) 



10 

dans laquelle R, R3 et n ont lea significations rapportees dans la revendication 1, dans un solvant orga- 
nique avec une amine de formule : 

A 

H-M < V > 

\ 

dans laquelle R t et R 2 ont les significations rapportees dans la revendication 1. 

9. Composition pharmaceutique avec une activite analgesique, contenant une quantite therapeutiquement 
25 eff icace d'un compose suivant la revendication 1 et un support 

Revendication pour les Etats contractants suivants : ES, GR 

1. Precede de preparation de composes de formule : 

30 




(I) 



40 dans laquelle : 

R represents un groupe phenyls eventuellement substitue par 1 a. 3 substituants choisis parmi les groupes 
alkyie en C,-C 4 , aicoxy en C r C 4f hydroxy, halogene et trif luoromethyle ou un groupe heteroaryle 6 5 ou 
6 chaTnons, contenant de 1 & 3 heteroatomes choisis parmi I'azote, Toxygene et le soufre, eventuellement 
substitue par 1 & 3 substituants choisis parmi les groupes alkyie en C r C 4 , aicoxy en C r C 4t hydroxy et 
45 halogene; 

R t et R 2 , identfques ou differents, represented un groupe alkyie en C,-C e lineaire ou ramrf ie ( un groupe 
cydoalkyle en CrC 6 ; ou blen 

Ri et R 2 , en memo temps que I'atome d'azote auquel Qs sont lies, representent un heterocyde & 5 ou 6 
chaTnons, qui peut de plus contenlr 1 ou 2 heteroatomes choisis parmi I'azote, i'oxygene et le soufre, even- 
so tueliement substitue par 1 ou 2 groupes alkyie en C r C 4 ; 

R 3 represente un atome d'hydrogene ou un groupe phenyie eventuellement substitue par 1 & 3 substi- 
tuants choisis parmi les groupes alkyie en C r C 4 , aicoxy en C r C 4l hydroxy, halogene et trif luoromethyle; 
n est un nombre entier choisi entre 1 et 2; 
comprenant la reaction d'un compose de formule : 

55 
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(IV) 



CH-R 



I 3 
K 

dans laquelle R, R$ et n ont les significations rapport6es pr6c6demment, dans un soivant organlque 
une amine de formula : 



H-N 



A 



(V) 



dans laquelle et R 2 ont les significations rapportees precedemment 
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